Abstract-This research aimed at evaluating the effect of supplementation of cassava leaf meal and S and P mineral in ammoniated palm oil frond towards the bioprocess optimization in cattle rumen. Randomized block design was used applying 5 ration treatments and 4 cattle groups. Treatment ration were A: field grass, as control group; B: ammoniated palm oil frond; C: B + 5% cassava leaf; D: B + 0.4% mineral S and 0.27% mineral P; and E: B + cassava leaf + S and P mineral. The measured parameters covered: 1) bacteria population, 2) digestibility of dry matter and organic matter. Result showed that cassava leaves and mineral supplementation, could increase bioprocess optimization in the rumen as observed from the increase of rumen bacteria population, digestibility of dry and organic matter. The highest bacteria population was found in ration of ammoniated palm oil frond by supplementing cassava leaves and S, P mineral.  Index Terms-ammoniated palm oil frond, digestibility, rumen bacteria population, supplementation of mineral s, p and cassava leaf,
I. INTRODUCTION
The main problem of cattle business is obtaining the sufficient greens, owing to the ever-decreasing grass field in transition to housing complex, industrial and plantation area. On the other hand, the extension of plantation area results in great amount of waste. The use of its waste, palm oil frond for instance, is an alternative to solve the scarcity of greens supply Palm oil frond is potential of alternative greens for ruminants. Indonesian plantation area in 2010 was 7.500.000 ha [1] , producing annual 10.4 ton/ha dry matter of palm oil frond with as many as 78.000.000 ton dry waste. It was enough to meet the need of 24.422.700.6 cattle per year. This number will increase as the palm plantation area expands. It shows a potential as the source of greens substitute for grass especially for cattle. Palm oil frond waste, however, has not been processed optimally due to the low digestibility. To gain optimum function, palm oil frond waste needs to undergo certain process whose technique including physical, biological, and chemical elements proven to increase beneficial value of the waste [2] - [9] . Despite the low value of digestibility and less optimality to support cattle production. Therefore, processing technique needs to combine in order to increase digestibility by increasing the population of rumen microbe since fiber digestibility is strongly related to enzyme produced by rumen microbe. This can be done by providing nutrient precursor microbe protein synthesis namely energy, nitrogen, mineral and amino acid.
Mineral S and P that is essential to rumen microbe digesting fiber is often deficient in feed made of farming or plantation waste and become the hindrance of rumen microbe growth. This is because feed in tropical area and from plantation and farming waste is deficient in essential mineral for microbe growth namely S and P [10] besides the mineral bioavailability in this fiber feed is low.
All microba need mineral P to maintain the integrity of cell membrane, is a nucleate acid component and part of high energy molecul (ATP, ADP etc) [11] , [12] Mineral S is the essential element to support the formation of amino acid containing sulfur and microbe protein synthesis. It is also important to synthesize several vitamins (thiamine and biotin) and coenzyme (COASH) [10] Mineral S and P deficiency will affect the degradation of food substance component and microbe protein.
Supplementation of mineral S to ammoniated and non-ammoniated rice bran showed an increase of microbe synthesis and cellulose digestibility [13] , [9] . Study by [14] reported that in vitro supplementation of P mineral in for of phosphate was able to increase NDF digestibility of bagasse. In vitro supplementation of mineral S and P in ammoniated palm oil frond could increase its digestibility as much as 36.68% from 34.67% to 47.39% [5] Besides mineral, celluloid rumen bacteria also needs Branched-Chain fatty acids (BCFA) consisting of isobutyric acids, 2 methyl butyric, and valeric acid as the source of carbon frame for bacteria, resulted from decarboxylation and deamination from BranchedChain Amino Acid (BCAA). BCAA in rumen is mostly from fermentation of lytic ration protein and microbe rumen. In low quality waste as palm oil frond, BCAA content is low, supplementation of BCAA is therefore needed in the ration comprising valine, isoleucine, and leucine which can increase rumen microbe population and palm fiber digestibility [15] An inexpensive and readily available natural source of BCAA is cassava leaf which contains high crude protein with 0.45% amino isovaline acids, 0.46% isoleucine, and 0.63% leucine [16] . Addition of cassava leaf meal as much as 5% in ammoniated palm oil frond, previously supplemented with mineral S and P, could increase digestibility mainly of the dry matter as much as 24.09% and ADF digestibility increased 44.35%, in vitro [17] , [18] reported that the use of cassava leaf meal as the source of Branched-Chain Amino Acids (valine, leucine, isoleucine) in feed made of ammoniated palm fiber could restore feed digestibility and cattle growth.
This research aimed to evaluate the influence of supplementation of rumen microbe precursor nutrient on ration of ammoniated palm oil frond towards the optimizing of rumen bioprocess in cattle. 20 Bali male cattle of 1.5-2.0 years old and 126 + 43 kg were kept in treatment cage, divided into four groups based on body weight and randomly given five ration treatments. Ration consisted of greens and concentrate in 50:50 ratio. Concentrate was composed of rice bran, solid, salt and lime, while greens was of field grass for control group and palm oil frond ammoniation. All the ration ingredients, chemical component of the ration and chemical component of treatment ration was observable in Table I-Table III . The equipment used was cage and utility, metabolic scale, laboratory utility. Note: Calculated based on Table I and Table II A. Research Method This research applied Randomized Block Design with five ration treatments and four groups of Bali male cattle as the repetition. Cattle grouping was based on body weight at the start of the experiment; the groups were; I: 95 + 10 kg; II: 115 + 10 kg; III: 135 + 10 kg and IV: 157, 5 + 12,5 kg.
Five ration treatments were: A = field grass + concentrate (50:50) as control B = ammoniated palm oil frond + concentrate (50:50) C = B + 5% cassava leaf meal D = B + supplement mineral S (0,4%) and P (0,27%) E = B + S and P mineral + cassava leaf meal Research design by [19] was:
All data were analyzed using ANOVA and difference among treatments was tested using Duncan Multiple Range Test (DMRT).
B. The Observed Variables
1. Total Population of rumen bacteria (10 9 /g) 2. Dry matter and organik matter digestibility (%),
III. RESULT AND DISCUSSION

A. Total Population of Rumen Bacteria.
Table IV shows that the lowest total population of bacteria was in control treatment ration (grass). In ammoniated palm oil frond ration (treatment B) there was an increase of total population of bacteria as much as 7.6% than in control ration (7,84 x 10 9 /g vs. 8 ,44 x 10 9 /g). The total population of bacteria in ammoniated palm oil frond is, however lower than that supplemented with cassava leaf meal, mineral S and P, or both. It showed the low activity and amount of microbe in rumen due to lack of nutrient for microbe growth. For optimum growth, bacteria therefore need not only nitrogen but also other nutrition as energy, mineral, amino acids. Supplementation of cassava leaf meal in ration C increased the total population of rumen bacteria as much as 24.41% compared to that in ammoniated palm oil frond without supplementation (8.44 x 10 9 /g vs. 10 .50 x 10 9 /g). It was proven that celluloid bacteria were highly responsive to the addition of branched carbon frame. Cassava leaf meal is the source of carbon frame needed to stimulate the growth of celluloid bacteria. Without carbon frame, urea or nitrogen, ammonia could not serve for rumen microbe protein synthesis.
This research observed that rumen microbe was more responsive to the addition of Branched -Chain Amino Acid than the addition of mineral S and P as seen from the higher total population of rumen bacteria than in the ration supplemented with cassava leaf meal (10, 50 x10 9 /g) than ration supplemented with mineral S and P (9, 24 x 10 9 /g). This was due to the avai-lability of nutrient for microbe balanced growth. Without mineral S and P supplementation, mineral level in ration C was 0.18% of sulfur and 0.51% for phosphor. Mineral S level has been in accordance to the [20] but mineral P level was higher than the recommended level of mineral required by [20] .
Supplementation of sulfur and phosphor in ration D could increase the total population of rumen bacteria as much as 9.48% compared to treatment B (9.24 x 10 9 /g vs 8.44 x 10 9 /g). This was due to the revitalization of rumen by sulfur and phosphorus mineral supplementation, leading to the increase of rumen microbe activity which later affected digestibility.
Sulfur and phosphorus supplementation in ration D caused S and P mineral in ration turned 0.57% and 0.77%, respectively from the dry matter. This was higher than the standard required mineral namely 0.14 -0.26% for sulfur and 0.16 -0.38% for phosphor [20] . Despite the higher amount than the standard, mineral bioavalibility in the ration was low, as seen from the increase of the total population of rumen bacteria in lower supplementation of mineral S and P than supplementation of cassava leaf meal or supplementation of both. Besides, types of mineral and form of mineral supplementation highly influenced the result.
Supplementation of cassava leaf meal along with the mineral in ration E caused the total population of rumen bacteria increased as much as 80.45% than palm oil frond without supplement (8.44 x 10 9 /g vs 15.23 x 10 9 /g). The increase of total population of rumen bacteria was due to sufficient and balanced nutrient. The result showed that nutrient supplementation must be in accordance to the availability of other nutrient. The best increase of bacteria population was obtained in ration containing all nutrients needed by the rumen microbe, namely nitrogen of ammonia from ammoniated palm oil frond, sulfur and phosphor from mineral supplement and branched carbon frame from branched chain amino acids in cassava leaf meal. The increase of rumen bacteria population had a double effect, namely increasing the digestibility of fibrous feed due to the increase of enzyme produced by microbe, and increasing the supply of microbe protein for the host.
B. Dry Matter and Organic Matter Digestibility
Digestibility value of substance in ammoniated palm oil frond was significantly lower than the other treatments. This proved the low activity and amount of microbe in rumen. Although the ammonia in this treatment was highly available, it was still insufficient to increase the growth of bacteria in rumen. This was due to insufficiency of other nutrient for microbe growth. It was proven that bacteria growth required not only nitrogen but also other nutrient such as energy, mineral and amino acids.
Digestibility of dry matter and organic matter in ration supplemented by cassava leaf meal, mineral or both showed no difference but higher than digestibility of ammoniated palm oil frond without supplement. This proved that supplementation of precursor rumen microbe nutrient could increase feed digestibility because of the increase of rumen bacteria population.
This research also showed that although supplementation of precursor nutrient of rumen microbe could increase the digestibility of dry matter and organic matter, it could not equate the digestibility of grass. The same study has been done on sheep also showed similar results [21] IV. CONCLUSION Supplementation of cassava leaf and mineral S and P in cattle ration based on ammoniated palm oil frond could increase bioprocess in rumen as seen from the increase of rumen bacteria population and digestibility of dry matter and organic matter. The highest bacteria population was in treatment E that provided all nutrients required for the optimum growth and activity of rumen microbe. 
